Final Exam 1071 - W32

May 5, 2014

Instructions:

e This exam contains 14 pages. When we begin, check you have one of each page.

e You will have 2 hours to complete the exam.

e Please show all work, and then write your answer on the line provided.

In order to receive full credit, solutions must be complete, logical and understandable.

e Turn smart phones, cell phones, and other non-approved electronic devices off now!

Academic Honesty:

By writing my name below, I agree that all the work
which appears on this exam is entirely my own.

I will not look at other peoples’ work,

I will not use any calculators, notes, etc.

both moral and academic.

and I will not communicate with anyone else about the exam.

I understand that violating the above carries serious consequences,

Printed Name: Signature:

Section:

Question: 1 2 3 4 5 6 7 8 9 10 11 12 13 | Total
Points: 10 10 12 12 16 12 12 12 12 12 8 12 10 150
Score:
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1. (a) [5 points] Let f(z) = In(x? 4+ 1). Compute f'(z).
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(b) [5 points] Let y = e***1. Compute d—y
%

[Vx*’]
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2. [10 points] Suppose you make an investment at 3% interest, compounded monthly.

(a) If your initial investment is $1,000, give the formula for the balance after t years.
Use this to find the balance after 12 years.

Fe)=p ( 1+ )
o 12t
Fe)= tooo - (14 5 y

!Fw : looo_—(_lﬂo—;;.s")ne J

(b) How long would it take your investment of $1,000 to grow to $12,000?

b £ st
12,000 = 1000 - (1.0025)

12 ¢

2= (Looas)
In(12) = L(é-om)'”)
Ia(1) = 12t In (10925 =
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|2: la (10025
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3. [12 points] Suppose that the cost function (in $ per in3) for incandescent paint is given by
Clz)=Vvz+1

(a) Find the marginal cost function.

|
2
cms g (ve) " Lol

e ——— o/ 4
. “
| ¢

(b) Find C’(8) correct to 3 decimal places. What is the business meaning of this?

N\
’ I .__‘.__: _L__‘_:;-l—:OIQZ
cC'(8) = 3 o+ 2 9 6
L/[/L

v

(c) Find the cost of the 9 unit correct to 3 decimal places.

C(?)"C—(3>= Jas1 - {8+
: Jio -9
20.0625 7
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4. [12 points| Suppose that the price-demand function for glossy paper is given by

z(p) = 10e~2P
(a) Find the elasticity function E(p).

AU A B VR W
E — — } S 2
(® X }T / a,r T\T' [ [0 < C]
_ P e I = J0e - (-2
- /&{':2'/ /'/o (—;'. (—2) N o - B

Ee)

(b) Find the interval where the price is inelastic.

"
LS
w

Tralasbhc whee E< 1 1ot
W hen p <1
p< 3

I ralashe  on (OJ";T) ;{%

(¢) If the current price is $0.25, how much will a 10% increase in price impact demand?

r;'(ms). (z n st o rm‘)

7 heoinss = fimenh)

"

2-(0.35) - 10
0510

7 ¢

Sy Y _u-‘-_,_f-'————/
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5. [16 points] Let f(z) = z* — 62 + 1
Find the following (or answer DNE). You must show all work.

(J» 67 1. Find the intervals where f(z) is increasing/decreasing. Identify which is which.
A

o Foo=4dx-1x = Yx(x7-3) = Ix (x+ I3)(x-3)

AND
T ok ]| I nceoa o
i r;'{ , (‘\3 e 8, L\ : / : \ . / ) —
“f L " 4 Q B 4 | .
AN ; ‘ (-X-X-;B(—xm-)o () c-»‘E (HHH? ; (-J3, O) v ({5 ,m)
A N A

)

l &Louuusma, on
/ (-'00 f') (O/'{—)

2. Find the intervals where f(z) is concave up/down. Identify which is which.

$Y0) = 122-12 = R(x*=1) = 1a (x#1) (e=1)

P NS NS il

(—091-1) 0(1,00)

.
W=y * 1 +)
_-S" (-3 1 )= (+)(

S&“‘"& dowa 0"
(€%) ) (+

(-4,1)

3. Find the x value(s) of the local maxima and local minima of f. Identify which is which

Qo(_.& paiie b ©
Locd IV S R )

4. Find the z value(s) of the inflection points of f.

%‘.\0.‘ -4 aad 1.
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6. (12 points] Find the absolute maximum achieved by the function
f(z) = 1500/ — 100z for x>0
You must show your work and verify this is an absolute maximum.
-1
v . 2
Fo=1500-%-x =100
{ 7
= 250 T -0 - o
o c
ikl s &
=0
wes- Y (x)p ONE WX
r ) WP +50 Y
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Vol V\' Abslule wmax is ;(%.QS')r
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7. [12 points] You want to fence off a rectangular pasture for your sheep. There is a river which
will form the east side of the garden. The fencing for the other three sides costs $10 per foot.

Find the dimensions of the garden largest garden you can build for $9,000.

You must show all work, including verifying that this area is maximized.

NoTE

%?\0/? Ly :
T tost = (0x+ 04 + (0%
]_?_fi { ]‘ypﬁ ~ ek

Z 4000 = 20x + (04
4= P00 - 2x

S u.‘p a’QC."’ H ConS“ru"‘*
Y = 700 - Ax

[ U G "
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: e z+1
8. (a) [6 points] Compute the general antiderivative for f(z) =
X I ) {
g )= X X [+ % .

Q& Foo= x + Wx| * i,, /)\ 1/

(b) [6 points] Suppose that f'(z) = 8z* — 3e®, and that f(0) = 5. Find a formula for f(z).
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9. (a) [6 points] Compute / [e“" — ldzldz
0

- X l‘l,»(2 e
. [Q_ ! ]
0

X 2] 2 2
[e, ~ Fx Jo > |
< \l
2 7 o 2
é -?-‘I)* ( e - ?-0>

= .e:l»..‘ 28‘ -1+0

AT &

&' e?-21 3

2
(b) [6 points] Compute / (z +5)(z — 2)dx
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1
10. (a) [6 points] Compute / V1-—xzdx
0
: Az =X X=0 =) @w=l-0 =1
Y
AP %"4‘ X=061 2 w= I-l = 0O
-L:&/X
(o)

Q
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(b) [6 points] Compute / m;‘ﬁ- ‘5"d_af_'.

TN = Kl-i?
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11. [8 points| Suppose that the function f(z) is given by the following graph.

,
1
0
1
-2
Let A(z) = /0 " #(t) dt. Compute the following _/‘CJ(J el |
() A1) =% |
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12. [12 points] Use the following Reimann Sums to approximate the integral fab vz + ldx

1
(a) Express the integral / V& + ldzx as the limit of its Right Reimann Sums.
0

N
(
’ W0 =
binnit 1 p A
ZU A 1 {/‘
A l_,dl = (v.j

1
(b) Sketch a picture of the Right Sum approximation for / vz + 1dr when n = 4.
0 .

1-0 L
axz —¢ =
] q Y
{
() — Coreed bt 48
¢ | ‘ - .2 ‘
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5 Xa K X3 *° .19 :‘T?;Tﬁ,.*'ﬂ‘n va/
Xy =1

1
(c) Write out the Right Sum approximation for / Vz + 1dr when n = 4. You must write

0
out all numbers (endpoints and widths), but you do not need to simplify.

| '
(.2'5) 4',’19 ¥ J lcs + Jl.?s + JR

CArre, j 7

~1.217 I
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13. [10 points| Find the area enclosed between y = 4 and y=3z% +1.

[aleasedt wha

J
e
. 2 = 3x
b 1
bt

| =x2
2 l X = Tv'l.

4
'
2
"
—
="
C a3
w
x»
-+~
Ll
—J
5=
- ~

N
L—
—5
w
|
w
XP
5

[Zx-xs]
-1

'~'i3-—1J ‘[‘3 +IJ

= 2-(-2)

o
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